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(54) AIRBAG DEVICE

(67)  Anairbagdevice is achieved in which side cush-
ions that expand and deploy to both sides of a seat be-
have integrally during a vehicle side collision or the like,
and which is capable of stabilizing the position and the
like of a member that connects each side cushion during
expansion and deployment. An airbag 11 includes:

a first side cushion 21 that expands and deploys so as
to cover one side of an occupant 5 seated in a vehicle
seat 1;

a second side cushion 22 that expands and deploys so
as to cover another side of the occupant 5; and

a connecting member 23 that has through-holes 24 into
which attachment members 6 for attaching a headrest 4
to a backrest section 3 of the seat 1 can be inserted, and FIG. 1B
that connects the first side cushion 21 and the second

side cushion 22. During expansion and deployment of

the airbag 11, the attachment members 6 are inserted

into the through-holes 24 of the connecting member 23.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an airbag de-
vice and the like that protects a side of an occupant.

BACKGROUND TECHNOLOGY

[0002] Conventional airbag devices for protecting an
occupant during a vehicle side collision or rollover are
known. In these types of airbag devices, the airbag ex-
pands and deploys so as to cover the sides of the occu-
pant seated in a seat.

[0003] PatentDocument 1describes this type of airbag
device, wherein an occupant restraining device is capa-
ble of protecting against both near side impacts and far
side impacts. This occupant restraining device is provid-
ed with an airbag that takes care of an occupantin a near
side collision and an upper torso restraining member that
takes care of the occupant in a far side collision. The
upper torso restraining member makes contact with the
shoulders and chest of the occupant from the front side
of the vehicle and restrains the occupant to the seat. FIG.
6 of Patent Document 1 describes a form that uses the
airbag as the upper torso restraining member.

RELATED ART DOCUMENTS
PATENT DOCUMENTS

[0004] Patent Document 1 Japanese Unexamined
Patent Application 2018-135016.

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0005] When a vehicle side collision occurs, the occu-
pant moves toward the side that received the collision
due to the inertial force of the initial collision then moves
to the opposite side due to the impact force of the colli-
sion. However, in conventional airbag devices, the near
side airbag and far side airbag are independent of each
other. Therefore, in conventional airbag devices, side
cushions that expand and deploy on both sides of the
seat do not respectively move together in concert to exert
an action of suppressing movement corresponding to a
direction of occupant movement. Thus, conventional air-
bag devices may not be able to effectively restrain a mov-
ing occupant, as described above.

[0006] In light of such circumstances, an object of the
present invention is to provide an airbag device in which
side cushions that expand and deploy to both sides of a
seat behave integrally during a vehicle side collision or
the like, and which is capable of stabilizing the position
and the like of a member that connects each side cushion
during expansion and deployment.
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MEANS FOR SOLVING THE PROBLEM

[0007] The airbag device according to the present in-
vention includes:
an airbag having:

a first side cushion that expands and deploys so as
to cover one side of an occupant seated in a vehicle
seat,

a second side cushion that expands and deploys so
as to cover another side of the occupant, and

a connecting member that has through-holes into
which attachment members for attaching a headrest
to a backrest section of the seat can be inserted, and
that connects the first side cushion and the second
side cushion; and

an inflator for injecting gas that inflates the airbag,
wherein the attachment members are inserted into
the through-holes of the connecting member when
the airbag expands and deploys.

[0008] In the present invention, the attachment mem-
bers may be support members that support the headrest.
[0009] In the present invention, the connecting mem-
ber may be a duct through which the gas can flow, and
a periphery of the through-holes may be demarcated by
a gas flow path in the duct.

[0010] In the presentinvention, the inflator may be at-
tached to the first side cushion, and a portion of the gas
injected into the first side cushion from the inflator may
be supplied to the second side cushion through the duct.
[0011] In the present invention, shape and size of the
through-holes may match shape and size of the attach-
ment members.

[0012] Inthe presentinvention, the through-holes may
have an oval shape or an elliptic shape, and may be
oriented such that the major axis direction of the oval or
ellipse faces the lengthwise direction of the connecting
member.

[0013] Inthe presentinvention, the through-holes may
be slits.
[0014] Inthe presentinvention, the through-holes may

be provided in the center section of the connecting mem-
ber in the width direction.

[0015] Inthe presentinvention, with the airbag spread
out while uninflated and laid in a flat condition on a flat
surface, the duct may have widening portions whose
width enlarges in a direction intersecting the direction in
which the duct extends, and the widening portions may
have a portion that expands toward the rear of the seat
in the fully expanded state.

[0016] Inthe presentinvention, inthe flat condition, the
widening portions may consist of a rear chamber posi-
tioned on the rear side of the through-holes and a front
chamber positioned on the front side of the through-
holes, and the attachment members may be support
members that support the headrest, wherein, in the fully
expanded state, the rear chamber may be positioned to
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the rear of the support members and may form a cushion
for protecting the head of an occupant in the back seat.
[0017] In the present invention, the width of the rear
chamber in the front-to-back direction may be greater
than the width of the front chamber in the front-to-back
direction.

[0018] Inthe presentinvention, the airbag may be pro-
vided with a securing part on either the first side cushion
or the second side cushion for securing the airbag to the
seat, and a stowing part for the inflator may be provided
on the other, wherein the airbag may be secured to the
seat by the securing part and the stowing part for the
inflator.

[0019] In the present invention, the connecting mem-
ber may also not be provided with a securing part for
securing the connecting member to the seat.

EFFECT OF THE INVENTION

[0020] In the present invention, the connecting mem-
ber that connects the first side cushion and the second
side cushion has through-holes into which attachment
members for attaching a headrest to a backrest section
can be inserted. During expansion and deployment of
the airbag, the attachment members are inserted into the
through-holes of the connecting member. In addition, in
the fully expanded state in which expansion and deploy-
ment of the airbag are completed, the connecting mem-
ber is positioned between an upper portion of the back-
rest section and a lower portion of the headrest, taking
on an extended state in the width direction of the seat.
Here, when a vehicle side collision occurs, the occupant
seated in the seat experiences significant movement in
the lateral direction from the shoulders upward and col-
lides with one of the side cushions. At this time, the one
side cushion receives a collision load of the occupant
and moves outward within the height range of the upper
portion of the seat corresponding to a range of the occu-
pant from the shoulders upward. Along with this move-
ment, the other side cushion is pulled in the lateral direc-
tion via the connecting member and moves to the side
of the occupant. If the occupant further moves toward
the side opposite the initial collision, the occupant collides
with the other side cushion.

[0021] In the present invention, in the fully expanded
state, the connecting member can be stabilized at a po-
sition within a height range at which the occupant first
collides. Therefore, the load in the lateral direction acts
directly on the connecting member. Thus, in contrast to,
for example, an airbag having both side cushions con-
nected above the head of the occupant, both side cush-
ions move integrally in the lateral direction. This shortens
the distance that is moved before colliding with the other
side cushion, allowing the occupant moving to the side
opposite the initial collision to be restrained early on.
[0022] In addition, in the present invention, because
the attachment members are inserted into the through-
holes of the connecting member, flapping of the airbag
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itself can be prevented during expansion and deploy-
ment. Furthermore, because the attachment members
are inserted into the through-holes of the connecting
member, the amount of outward movement of the side
cushion receiving the collision load of the occupant at
first collision can be suppressed. According to the
present invention, the side cushions on both sides of the
seat behave integrally during a side collision or the like,
and the position and the like of the connecting member
can be stabilized during expansion and deployment.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

FIG. 1A is a drawing illustrating a completed state
of expansion and deploymentofthe airbag according
to an embodiment, wherein a seat in which an occu-
pant is seated is viewed from the front.

FIG. 1B is a drawing illustrating the completed state
of expansion and deployment of the airbag, wherein
the seat is viewed from the front without the occu-
pant.

FIG. 1C is a drawing illustrating the completed state
of expansion and deployment of the airbag, wherein
the seat without the occupant is viewed from the first
side cushion side.

FIG. 1D is a drawing illustrating the completed state
of expansion and deployment of the airbag, wherein
the seat without the occupantis viewed from the sec-
ond side cushion side.

FIG. 1E is a drawing illustrating the completed state
of expansion and deployment of the airbag, wherein
the seat without the occupant is viewed from above.
FIG. 2 is a plan view of the airbag in a flat condition.
FIG. 3A(a) is a plan view of the airbag for describing
the embodiment wherein the through-holes have an
oval shape, and FIG. 3A(b) is a plan view of the air-
bag for describing the embodiment wherein the
through-holes have an elliptic shape.

FIG. 3B is a plan view of the airbag for describing
the embodiment wherein the through-holes are one
continuous slit.

FIG. 3C is a plan view of the airbag for describing
the embodiment wherein the through-holes are two
separate slits.

FIG. 4A(a) is a plan view of the airbag for describing
one example of a method for folding the airbag, and
FIG. 4A(b) is a cross section view viewed along the
line A-A'in FIG. 4A(a).

FIG. 4B is a plan view of the airbag for describing
another example of a method for folding the airbag.
FIG. 5 is a front view of the seat in a state in which
the airbag is stowed.

FIG. 6 is a drawing for describing the behavior of the
first side cushion when the occupant collides with
the second side cushion, wherein the airbag in the
fully expanded state is viewed from above the head-
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rest at a rearward angle.

FIG. 7(a) to (b) are drawings for describing a state
in which the first side cushion lies between a seatbelt
and the occupant.

FIG. 8 is a plan view of the airbag in the flat condition
according to a Modified Example 1 of the embodi-
ment.

FIG. 9 is a drawing of the airbag according to Mod-
ified Example 1 of the embodiment in the fully ex-
panded state, viewed from above the headrest at a
rearward angle.

FIG. 10(a) is a plan view of the airbag in the flat con-
dition according to a Modified Example 2 of the em-
bodiment, and FIG. 10(b) is a drawing of the upper
portion of the seat, in the fully expanded state,
viewed from the front side.

FIG. 11(a) to (b) are drawings for describing issues
when the connecting member (gas duct) is not pro-
vided with through-holes.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0024] Embodiments of the present invention are de-
scribed below in detail with reference to the drawings.
Note that the following embodiments are examples of the
presentinvention, and are not intended to limit the scope
of the present invention, the application, or the uses
thereof.

[0025] In addition, in this specification, the terms "up-
per" and "upper side" refer to the direction of the head of
an occupant 5 seated in a regular positionin a seat 1 and
"lower" and "lower side" refer to the direction of the feet
of the occupant 5. Herein, "regular position" refers to a
position in the center of a seat cushion 2 of the seat 1 in
the left-right direction with the back of the occupant 5 in
contact with a backrest 3 of the seat 1 from top to bottom.
Furthermore, the terms "front" and "front side" refer to
the direction of the front of the occupant 5 seated in the
seat 1 in the regular position and "rear" and "rear side"
refer to the direction of the back of the occupant 5. Fur-
thermore, the terms "left" and "left side" refer to the di-
rection of the left hand of the occupant 5 seated in the
seat 1 in the regular position, and "right" and "right side"
refer to the direction of the right hand of the occupant 5.
Furthermore, the occupant 5 assumes an AM50 (a 50th
percentile of an adult male in US) of a WorldSID (World
Side Impact Dummy). Hereinafter, "regular position" is
also referred to as "regular seating position".

[0026] The presentembodimentis an airbag device 10
configured such that side cushions 21, 22 provided on
both sides of the seat 1 in a vehicle behave integrally in
a car or the like during a vehicle side collision, rollover,
or the like. In the airbag device 10, the side cushions 21,
22 on both sides are integrated into one airbag 11. Here-
inafter, a description of the seat 1 to which the airbag
device 10 is mounted will be given prior to the description
of the airbag device 10.
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[Schematic Configuration of the Seat]

[0027] As illustrated in FIG. 1A to 1E, the seat 1 is
provided with the seat cushion 2 and the backrest section
3. The upper end part of the backrest section 3 has a
headrest 4 attached via rod-like support members 6. The
support members 6 are positioned between the upper
portion of the backrest section 3 and the lower portion of
the headrest 4. The support members 6 correspond to
attachment members that attach the headrest 4 to the
backrest section 3. Hereinafter, the side near the door
for the seat 1 is referred to as the "near side" and the
side away from the door for the seat 1 is referred to as
the "far side".

[Configuration of the Airbag Device]

[0028] The airbagdevice 10 is provided with the airbag
11 and an inflator 12 (see FIG. 1C). The airbag 11 is a
cloth bag. The inflator 12 is a device for injecting gas that
causes the airbag 11 to expand. Hereinafter, an example
of the airbag device 10 with which the seat 1 is provided
for a driver’s seat or passenger seat, which adjoin on the
left and right, will be described.

Airbag in Expansion Completed State

[0029] The state of expansion and deployment of the
airbag 11 being complete (hereinafter called "expansion
completed state") is described below with reference to
FIG. 1Ato FIG. 1E.

[0030] As illustrated in FIG. 1A and 1B, the airbag 11
is provided with the first side cushion 21 that expands
and deploys so as to cover one side of the occupant 5 in
the regular seating position, the second side cushion 22
that expands and deploys so as to cover the other side
of the occupant 5 in the regular seating position, and a
gas duct 23 by which the first side cushion 21 and the
second side cushion 22 communicate. The gas duct 23
corresponds to the connecting member that connects the
first side cushion 21 and the second side cushion 22.
[0031] The firstside cushion 21 is provided on the near
side of the seat 1. The rear side of the first side cushion
21 is secured to the near side of the seat 1. As illustrated
in FIG. 1C, the first side cushion 21 extends forward from
location secured to the seat 1. The first side cushion 21
is provided with a first head cushion section 31 that ex-
pands and deploys so as to cover one side of the head
of the occupant 5 in the regular seating position, and a
first body cushion section 41 that expands and deploys
so as to cover one side of the body (from the shoulders
to the abdomen) of the occupant 5 in the regular seating
position. The firsthead cushion section 31 stands upward
at a rearward angle from a front side portion of the first
body cushion section 41.

[0032] The second side cushion 22 is provided on the
far side of the seat 1. The rear side of the second side
cushion 22 is secured to the far side of the seat 1. As
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illustrated in FIG. 1D, the second side cushion 22 extends
forward from the location secured to the seat 1. The sec-
ond side cushion 22 is provided with a second head cush-
ion section 32 that expands and deploys so as to cover
the other side of the head of the occupant 5 in the regular
seating position, and a second body cushion section 42
that expands and deploys so as to cover the other side
of the body (shoulder) of the occupant 5 in the regular
seating position. The second head cushion section 32
stands upward at a rearward angle from a front side por-
tion of the second body cushion section 42.

[0033] The gas duct 23 is formed into a tube shape
such that gas can flow therethrough. In the present em-
bodiment, the gas duct 23 is provided with through-holes
24 into which the support members 6 are inserted. In the
present embodiment, as illustrated in FIG. 1B, the sup-
port members 6 are inserted into the through-holes 24
of the gas duct 23 during expansion and deployment of
the first side cushion 21 and the second side cushion 22.
Therefore, even in the mid-stages of expansion and de-
ployment, the first side cushion 21 and the second side
cushion 22 do not flap. In addition, because the support
members 6 are inserted into the through-holes 24 of the
gas duct 23, and the gas duct 23 stabilizes at a position
between the upper end part of the backrest section 3 and
the lower end part of the headrest 4. In the fully expanded
state, the gas duct 23 takes on a state extending in the
width direction of the seat 1 at a position between the
upper end part of the backrest section 3 and the lower
end part of the headrest 4. One end of the gas duct 23
opens into the first side cushion 21 and the other end of
the gas duct 23 opens into the second side cushion 22.
[0034] The gas duct 23 is thick enough to contact both
the upper end part of the backrest section 3 and the lower
end part of the headrest 4. In the present embodiment,
as illustrated in FIG. 1E, two circular through-holes 24
are provided in the center section of the gas duct 23 in
the width direction (diameter direction) and separated by
an interval, taking on a state in which cylindrical support
members 6 are respectively inserted in each of the
through-holes 24. Furthermore, in the present embodi-
ment, the through-holes 24 are provided in the center
section of the gas duct 23 in the width direction (diameter
direction). This allows the gas duct 23 to be positioned
directly below the headrest 4. The gas duct 23 takes on
a state extending in the width direction of the seat 1 along
the upper end surface of the backrest section 3 below
the headrest 4.

Airbag in a Spread Flat State

[0035] Next, the configuration of the airbag 11 with the
airbag 11 in a non-expanded and in a state spread out
on a flat surface (hereinafter called "spread flat state")
will be described with reference to FIG. 2.

[0036] The airbag 11 is a bag configured by overlaying
two cloths of the same shape and same size and sewing
a prescribed location such as an outer periphery. In FIG.
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2, the sewing locations are represented by bold dashed
lines. The airbag 11 exhibits a substantially rectangular
shape horizontally, asillustrated in FIG. 2. In descriptions
of the airbag 11 in the flat condition, the lengthwise di-
rection of the airbag 11 is referred to as the "left-right
direction" and the widthwise direction is referred to as
the "front-to-back direction", wherein in the front-to-back
direction of the airbag 11, the side secured to the seat 1
(the upper side in FIG. 2) is referred to as the "rear side"
and the opposite side is referred to as the "front side".
Note that the upper side of the airbag illustrated in FIG.
2 is on the rear side even in the fully expanded state.
[0037] The airbag 11 is provided with the gas duct 23
extending in the left-right direction, the first side cushion
21 connected to one end of the gas duct 23, and the
second side cushion 22 connected to the other end of
the gas duct 23.

[0038] The gas duct 23 is provided on the rear side of
the airbag 11, exhibiting a substantially rectangular
shape horizontally. The dimension (thickness) of the gas
duct 23 in the front-to-back direction is half the dimension
of each of the side cushions 21, 22 in the front-to-back
direction or less. As illustrated in FIG. 2, two circular
through-holes 24 are provided in the center section of
the gas duct 23 in the front-to-back direction and sepa-
rated by aninterval. One of the through-holes 24, contrary
to the other through-hole 24, is disposed at a position in
the same direction as the flow of gas flowing through the
gas duct 23.

[0039] In the present embodiment, the through-holes
24 have a circular form, the support members 6 have a
cylindrical form, and the inner diameter of the through-
holes 24 matches the outer diameter of the support mem-
bers 6. That is, the shape and size of the through-holes
24 match the shape and size of the support members 6.
Here, "match" means that the shapes and sizes are such
that the support members 6 are provided enough clear-
ance to be able to be inserted into the through-holes 24.
[0040] As illustrated in FIG. 2, the gas duct 23 is sewn
at the periphery of the through-holes 24. In the present
embodiment, the through-holes 24 are demarcated from
the gas flow path in the gas duct 23 by sewing. This elim-
inates the addition of a special step for forming the
through-holes 24 and can ensure that the through-holes
24 are sufficiently strong. The front end of the gas duct
23 (location of the horizontal slit35in FIG. 2)is positioned
further toward the rear side than the respective front ends
of the first side cushion 21 and the second side cushion
22.

[0041] Thefirstside cushion21 has afirstbody cushion
section 41 positioned on the outer side of the gas duct
23 in the left-right direction, and the first head cushion
section 31 positioned on the front side of the gas duct
23. The first body cushion section 41 extends further to-
ward the front side than the front end of the gas duct 23.
The first head cushion section 31 extends to the inner
side in the left-right direction (left side in FIG. 2) from the
portion in the first body cushion section 41 that extends
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to the front side. The first body cushion section 41 cor-
responds to an outer side cushion section and the first
head cushion section 31 corresponds to an inner side
cushion section.

[0042] Thefirsthead cushion section 31 exhibits a sub-
stantially rectangular form (or a substantially square
form). The first head cushion section 31 adjoins the gas
duct 23 via a horizontal slit 35 extending in the left-right
direction. In addition, the first body cushion section 41
exhibits a substantially rectangular form horizontally.
Strictly speaking, the first body cushion section 41 is the
outer side portion in the left-right direction, and the di-
mension thereof in the front-to-back direction gradually
shortens approaching the outer end. The portion of the
first body cushion section 41 on the gas duct 23 side is
configured of an upper side cushion section 41a for pro-
tecting the side of the shoulder of the occupant 5. The
portion of the first body cushion section 41 on the side
opposite the gas duct 23 is configured of a lower side
cushion section 41b for protecting the sides of the chest
and abdomen of the occupant 5.

[0043] A stowing part 45 for the inflator 12 is formed
on the rear side of the first body cushion section 41. The
stowing part 45 is provided with a gas guide 18. The gas
guide 18 has a first outlet 18a that opens into the upper
side cushion section 41a and a second outlet 18b that
opens into the lower side cushion section 41b as an outlet
for the gas injected from the inflator 12.

[0044] The second side cushion 22 has the second
body cushion section 42 positioned on the outer side of
the gas duct 23 in the left-right direction, and the second
head cushion section 32 positioned on the front side of
the gas duct 23. The second body cushion section 42
extends further toward the front side than the front end
of the gas duct 23. The second head cushion section 32
extends to the inner side in the left-right direction (right
sidein FIG. 2)fromthe portion in the second body cushion
section 42 that extends to the front side. The second
body cushion section 42 corresponds to an outer side
cushion section and the second head cushion section 32
corresponds to an inner side cushion section.

[0045] The second head cushion section 32 exhibits a
substantially rectangular form (or a substantially square
form). The second head cushion section 32 adjoins the
gas duct 23 via the horizontal slit 35 described above. In
addition, the second body cushion section 42 exhibits a
substantially rectangular form, being slightly longerin the
vertical direction. The second body cushion section 42
is the portion for protecting the side of the shoulder of
the occupant 5.

[0046] The tip ends of the first head cushion section
31 and the second head cushion section 32 adjoin each
other via a vertical slit 36 extending in the front-to-back
direction. The first head cushion section 31 and the sec-
ond head cushion section 32 are formed symmetrically
on the left and right, interposing the vertical slit 36. The
vertical slit 36 is a cut extending from the front end of the
airbag 11 in the front-to-back direction and connects to
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the center position of the horizontal slit 35 on the rear
side. The horizontal slit 35 extends both left and right
from the rear end position of the vertical slit 36. Com-
bined, the horizontal slit 35 and the vertical slit 36 form
a substantially T-shaped cut.

[0047] The rear end of the airbag 11 is provided with
atab 16 as a securing part for securing the airbag 11 to
aseatframe 1aof the seat 1. In the presentembodiment,
thetab 16 is provided ata position in the outer end section
(left end section in FIG. 2) of the second side cushion
22. Alternatively, the tab 16 may be provided in the outer
end section (right end section in FIG. 2) of the first side
cushion 21. In these cases, the airbag 11 can be secured
to the seat 1 at the two locations: the tab 16, which se-
cures the outer end section of either the first side cushion
21 or the second side cushion 22, and the stowing part
45 for the inflator 12.

[0048] Note that in addition to the embodiment de-
scribed above, for example, configurations where the air-
bag 11 is secured by a plurality of tabs are also possible
wherein the tab 16 can be provided in the end section on
the first side cushion 21 side of the gas duct 23 (right end
section in FIG. 2), the end section on the second side
cushion 22 side of the gas duct 23 (left end section in
FIG. 2), and the like.

[0049] Naturally, in the airbag device 10 in the fully
expanded state, because the support members 6 that
supportthe headrest4 are inserted into the through-holes
24, the position of the gas duct 23 can be stabilized.
Therefore, the number of tabs 16 used to attach the air-
bag 11 to the seat frame 1a can be reduced, allowing for
use of just one tab 16 as in the present embodiment.
Minimizing the number of the tabs 16 facilitates modifi-
cation of the seat frame 1a to fit the airbag 11.

[Shapes of the Through-Holes]

[0050] Next, the shapes of the through-holes 24 with
which the gas duct 23 is provided will be described with
reference to FIG. 3A to 3C using an example other than
the circular shape given in the embodiment described
above.

[0051] As illustrated in FIG. 3A(a), the through-holes
24 may have an oval shape whose major axis direction
is the lengthwise direction of the gas duct 23 (left-right
direction in FIG. 3A(a)). In addition, as illustrated in FIG.
3A(b), the through-holes may have an elliptic shape
whose major axis direction is the lengthwise direction of
the gas duct 23 (left-right directionin FIG. 3A(b)). In cases
where the through-holes 24 are circular, if the size match-
es the outer diameter of the cylindrical support members
6, the distance between two support members 6 inserted
into the through-holes 24 is fixed. In contrast, in cases
where the through-holes 24 have an oval shape or an
elliptic shape, and the through-holes 24 are installed with
the major axis direction of the oval or ellipse facing the
lengthwise direction of the gas duct 23, flexibility in the
distance between the support members 6 can be in-
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creased. Therefore, the number of seat 1 products ca-
pable of corresponding to the airbag 11 can be increased.
[0052] The through-holes 24 may be slits. In this case,
as illustrated in FIG. 3B, there may be one continuous
slit, and as illustrated in FIG. 3C, there may be two sep-
arate slits. Both slits are cut in the same direction as the
lengthwise direction of the gas duct 23 (left-right direction
in FIG. 3B and 3C). Slit-shaped through-holes 24 of this
manner can also increase flexibility in the distance be-
tween the two support members 6, and can increase the
number of products that correspond to the airbag 11.
Note that in the present embodiment, the through-holes
24 slits have hardly any gap, however, the slits may have
a gap to some extent.

[0053] Whether the through-holes 24 have an oval
shape, an elliptic shape, or a slit shape, the periphery of
the through-holes 24 is sewn as illustrated in FIG. 3A to
3C. The through-holes 24 are demarcated from the gas
flow path in the gas duct 23 by the periphery thereof being
sewn.

[Airbag Stowage and Installation on the Seat]

[0054] Folding methods for stowing the airbag 11 in
the seat 1 will be described with reference to FIG. 4A and
4B, and descriptions of installed states of the airbag 11
on the seat 1 will be given with reference to FIG. 5.
[0055] In the flat condition illustrated in FIG. 2, the air-
bag 11 is rolled into a rolled form facing from the front
side to the rear side, or by folding the airbag into a bellows
shape facing from the front side to the rear side, the di-
mension in the front-to-back direction shortens, and the
airbag takes on a stowed form as when stowed in the
seat 1. As for the method for rolling the airbag into the
rolled form, the airbag 11 may be rolled on the front side
in FIG. 2 or the back side. In addition, substantially the
entire airbag 11 may be rolled into the rolled form, or may
be rolled into a form rolled midway in the front-to-back
direction.

[0056] Furthermore, the airbag 11 may be rolled into
a rolled form facing from the front side to the rear side,
or, as illustrated in FIG. 4A, prior to folding into a bellows
shape, each of the head cushion sections 31, 32 may be
pushed inside each of the body cushion sections 41, 42.
The airbag 11 may be rolled into the rolled form facing
from the front side to the rear side, or, as illustrated in
FIG. 4B, prior to folding into a bellows shape, each of the
head cushion sections 31, 32 may be folded into a bel-
lows shape overlaying the rear surface of each of the
body cushion sections 41, 42.

[0057] When the folding method in FIG. 4A is used, in
the stowed form of the airbag 11, each of the head cush-
ion sections 31, 32 are pushed into each of the body
cushion sections 41, 42. Additionally, when the folding
method in FIG. 4B is used, in the stowed form of the
airbag 1, the head cushion sections 31, 32 are folded so
as to overlay the outer surfaces of the body cushion sec-
tions 41, 42. Regardless of the stowed form, the airbag
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11 entirely or mostly moves the head cushion sections
31, 32 further toward the outer side than a root position
of the head cushion sections 31, 32 in the flat condition,
making the gas duct 23 portion more narrow than the
other portions.

[0058] As illustrated in FIG. 5, the airbag 11 in the
stowed form is stowed in the seat 1 in afolded state along
the seat frame 1a. The airbag 11 has the gas duct 23
stowed on the upper end part of the backrest section 3,
the first side cushion 21 stowed on the near side of the
seat 1, and the second side cushion 22 stowed on the
far side of the seat 1. The upper end part of the backrest
section 3 is provided with the pair of support members 6
that support the headrest 4 against the seat frame 1a.
When the gas duct 23 is stowed on the upper end part
of the backrest section 3, the support members 6 are
respectively inserted into each of the through-holes 24
of the gas duct 23.

[0059] Here, if a configuration in which the gas duct 23
is provided with the through-holes 24 is not adopted, dif-
fering from the present embodiment, the stowing part for
the airbag 11 is secured to the upper end part of the
backrest section 3 on the rear side or the front side be-
tween the pair of support members 6. However, when
the stowing part for the airbag 11 is secured to the rear
side or the front side between the pair of support mem-
bers 6, a width where the stowing part for the airbag 11
can be secured is narrower. In the present embodiment,
because the support members 6 are inserted into the
through-holes 24 with which the gas duct 23 is provided,
both the rear side and the front side thereof form the
stowing part, interposing the pair of support members 6,
which widens the stowing part for the airbag 11.

[0060] The airbag 11, in an installed state stowed in
the seat 1, is secured to the seat frame 1a of the seat 1
at two locations: the tab 16, and the stowing part 45 for
the inflator 12. In the stowing part 45 of the inflator 12,
the inflator 12 is secured to the seat frame 1a by a stud
bold (notillustrated). Secured as so, the stud bold passes
through an insertion hole of the stowing part 45, whereby
the stowing part 45 is secured to the seat frame 1a.
[0061] In addition, in the airbag 11 in the installed po-
sition, the support members 6, which are attached to and
support the headrest 4 against the seat frame 1a, are
inserted into the through-holes 24 of the gas duct 23. As
such, in the present embodiment, when the gas injected
from the inflator 12 flows, the gas duct 23 form stabilizes
and the flow of gas in the gas duct 23 is smooth. Further-
more, in the present embodiment, because the support
members 6 are inserted into the through-holes 24, and
the position of the gas duct 23 is stabilized, when, for
example, the second side cushion 22 first receives an
initial collision load of the occupant 5, the amount of
movement toward the outer side of the second side cush-
ion 22 can be suppressed. In the present embodiment,
from which these effects can be obtained, a tab for se-
curing the inlet side and/or the outlet side of the gas duct
23 can be omitted. As illustrated in FIG. 5, the gas duct
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23 is not provided with a tool for fixation (tab 16) to the
seat frame 1a. This limits the number of tabs 16 to one,
and facilitates modification of the seat frame 1a to fit the
airbag 11.

[0062] In the airbag 11 in the installed state, the outer
sides of the body cushion sections 41, 42 respectively
form the lower sides in the left-right direction in the flat
condition. The body cushion section 42 has the outer end
part on the left in the flat condition secured to the seat
frame 1a by the tab 16. In addition, in the airbag 11 in
the flat condition, the vertical slit 36 is provided between
the head cushion sections 31, 32. Therefore, when each
of the body cushion sections 41, 42 expand and deploy
forward, the head cushion sections 31, 32 rise up to the
upper side.

Effects of the Present Embodiment

[0063] Inthe airbag device 10 according to present in-
vention, for example, when a side collision, rollover, or
the like subjects the vehicle to an impact, the inflator 12
receives a signal from a sensor and injects gas into the
first side cushion 21, and the first side cushion 21 ex-
pands and deploys. A portion of the gas injected into the
first side cushion 21 from the inflator 12 is supplied to the
second side cushion 22 through the gas duct 23. This
expands and deploys the second side cushion 22. In the
fully expanded state, the gas duct 23, which connects
the first side cushion 21 and the second side cushion 22,
is positioned between the upper portion of the backrest
section 3 of the seat 1 and the lower portion of the head-
rest 4. The first side cushion 21 and the second side
cushion 22 interpose the occupant 5, facing each other.
[0064] Here, directly following a side collision from the
far side, the occupant 5 seated in the seat 1 experiences
significant movement of the body in the lateral direction
from the shoulders upward and collides with the second
side cushion 22. At this time, the second side cushion 22
receives a collision load of the occupant 5 and moves
outward within the height range of the upper portion of
the seat 1 corresponding to a range of the occupant 5
from the shoulders upward. Along with this movement,
the first side cushion 21 is pulled in the lateral direction
via the gas duct 23 and moves to the side of the occupant
5. If the occupant 5 moves toward the side opposite the
initial collision, the occupant 5 collides with the first side
cushion 21. On the other hand, directly following a side
collision from the near side, the first side cushion 21 re-
ceives a collision load of the occupant 5 and moves out-
ward, the movement of which is accompanied by the sec-
ond cushion 22 being pulled in the lateral direction via
the gas duct 23 and moving to the side of the occupant 5.
[0065] In the present embodiment, the gas duct 23 is
positioned within a height range of the occupant 5 at first
collision. Therefore, the load in the lateral direction acts
directly on the gas duct 23. Thus, in contrast to, for ex-
ample, an airbag having both side cushions joined above
the head of the occupant, both of the side cushions 21,
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22 move integrally in the lateral direction. This shortens
the distance that the occupant 5 moves before colliding
with the side cushions 21, 22, allowing the occupant 5
moving to the side opposite the initial collision to be re-
strained early on. In addition, in the present embodiment,
because the attachment members are inserted into the
through-holes 24 of the gas duct 23, even in the mid-
stages of expansion and deployment, flapping of the first
side cushion 21 and the second side cushion 22 can be
prevented. Furthermore, in the present embodiment, be-
cause the support members 6 are inserted into the
through-holes 24 of the gas duct 23 during expansion
and deployment, an occupant 1 stops the side cushions
21, 22 that has received the collision load of the first col-
lision, allowing the amount of outward movement of the
side cushion to be suppressed. When the shape and size
of the through-holes 24 and the shape and size of the
support members 6 match, this amount of movement can
be further reduced. In the present embodiment, in the
fully expanded state, because the support members 6
are inserted into the through-holes 24 of the gas duct 23,
the duct form can be stabilized. According to the present
embodiment, the side cushions 21, 22 on both sides of
the seat 1 behave integrally during a side collision, and
the position and form of the gas duct 23 can be stabilized
during expansion and deployment, allowing the occupant
1 to be restrained early on.

[0066] Here, a visual description will be added on the
effects of stabilizing the gas duct 23 form obtained by the
present embodiment. If a configuration in which the
through-holes 24 of the gas duct 23 have the support
members 6 inserted, as in the present embodiment, is
not adopted, when the gas duct 23 is stowed on the front
side between the pair of support members 6 as illustrated
in FIG. 11(a), there is risk of the gas duct 23 being bent
in the middle in the lengthwise direction thereof during
expansion and deployment as illustrated in FIG. 11(b).
In the present embodiment, the gas duct 23 has the sup-
port members 6 inserted into the through-holes 24, and
when fully expanded, is interposed between the upper
end part of the backrest section 3 and the lower end part
of the headrest 4, taking on a straight, extended state in
the width direction of the seat 1. In the present embodi-
ment, the gas duct 23 form is stabilized and does not
obstruct the flow of gas.

[0067] Note that in cases where the vehicle rolls over,
the occupant 5 moves left and right according to the ro-
tation of the vehicle. Likewise in these cases, because
the side cushions 21, 22 on both sides behave integrally,
the airbag device 10 according to the present embodi-
ment is capable of restraining the occupant 5 early on.
[0068] In order to protect an occupant against side col-
lisions, in conventional cases, each of the following are
provided: a curtain airbag for protecting the head of an
occupant during a near side collision, a near side airbag
for protecting the occupant in a range from the shoulders
to the waist during a near side collision, and a far side
airbag for protecting the head during a far side collision.
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Meanwhile, in the future, airbag devices will be required
to be compatible with automated driving. With automated
driving, it is assumed that occupants will tilt the backrest
of the seat backward to assume a comfortable position,
or that occupants will switch the seat orientation between
the front and the rear of the vehicle. However, in order
to make the conventional airbag configuration described
above compatible with automated driving, the protective
range of each airbag must be extended, which poses
challenges in terms of cost and design.

[0069] In contrast, in the present embodiment, be-
cause the occupant 5 can be restrained early on, en-
largement of the size of each of the side cushions 21, 22
can be restricted, the side cushions 21, 22 can each be
made a moderate size, which allows for favorable con-
figurations of the airbag 11 in terms of design. In addition,
because the head cushions 31, 32 are respectively tilted
slightly toward the sides of the head, the head restraining
positions are closer to the occupant 5, enabling improved
restraining performance. Further, the curtain airbag can
be omitted because the first side cushion 21 provides a
protective range from the head to the abdomen of the
occupant 5. This eliminates the need to mount airbags
to the roof of the vehicle and increases flexibility in the
vehicle layout. In addition, cost and weight can be re-
duced according to the present embodiment compared
to cases in which separate side airbags are provided on
both sides of the seat 1.

[0070] Note that the airbag device 10 can be installed
in any of the front and rear seats of a vehicle, as well as
in a single-seat vehicle. Since the airbag device 10 is not
dependent on vehicle layout, a portion or all of the airbag
device 10 can be modularized for application in a plurality
of vehicle models.

[0071] In the present embodiment, the inflator 12 is
capable of expanding the entire airbag 11 alone, which
canrestrictincreases in the number of parts for the airbag
device 10.

[0072] In the present embodiment, the rear portion of
first head cushion section 31 and the rear portion of the
second head cushion section 32 of the airbag 11 inter-
pose the headrest 4 of the seat 1 in the fully expanded
state, facing (see FIG. 1C, 1D). During a side collision,
when the occupant 5 collides with the second side cush-
ion 22, the second side cushion 22 moves toward the
outer side of the seat 1, rotating around an axis thereof
in the up-down direction at the rear end part. Therefore,
as illustrated in FIG. 6, the first head cushion section 31
of the first side cushion 21 is pulled by the second side
cushion 22 via the gas duct 23 and collides with the side
surface of the headrest 4. Due to this collision, the airbag
11 receives a reaction force from the headrest 4, which
can suppress shaking of the airbag 11, and improves
restraining performance of the airbag 11 on the occupant
5.

[0073] In addition, in the present embodiment, when a
seatbelt 7 is stretched downward at an angle from the
first side cushion 21 side to the second side cushion 22
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side over the body of the occupant 5 seated in the seat
1, the first side cushion 21 lies between the seatbelt 7
and the occupant 5 in the fully expanded state as illus-
trated in FIG. 7. The front part of the first side cushion 21
is caught by the seatbelt 7. Therefore, the reaction force
from the first side cushion 21 on the occupant 5 acts early
on, allowing for restraint of the occupant 5 from the side
and the front to be carried out early on. Note that this
effect is obtained independently of the installation posi-
tion (B-pillar, seat, or the like) of an upper side anchor
7a of the seatbelt 7.

[0074] Inaddition,inthe presentembodiment, the near
side of the seat 1 is provided with the first side cushion
21, to which the inflator 12 is attached. Furthermore, on
the near side, the two outlets 18a, 18b of the gas guide
18 open into the upper side cushion section 41a and the
lower side cushion section 41b. Therefore, during a near
side collision, the first body cushion section 41, which
has a short window of time to protect the occupant 5 from
the collision, can be expanded and deployed ahead of
the other cushion sections.

[Configurations Included in the Present Embodiment]

[0075] As understood from the above description, the
airbag device 10 also includes the following configura-
tions.

[0076] In the airbag device 10, the first side cushion
21 has the first head cushion section 31 that expands
and deploys so as to cover one side of the head of the
occupant 5, and a first body cushion section 41 that ex-
pands and deploys so as to cover one side of the body
of the occupant 5, and may have the second side cushion
section 22 that expands and deploys so as to cover the
other side of the head.

[0077] In the airbag device 10, the first side cushion
21 and the second side cushion 22 may, in the flat con-
dition, respectively have the outer side cushion section
positioned on the outer side of the gas duct 23 in the left-
right direction of the airbag 11, extending further toward
the front side than the front end of the gas duct 23, and
the inner side cushion section extending to the inner side
from the portion within this outer side cushion section
that extends to the front side.

[0078] In the airbag device 10, in the fully expanded
state, when the occupant 5 seated in the seat 1 collides
with either the first side cushion 21 or the second side
cushion 22, the other side cushion is pulled by one of the
side cushions via the gas duct 23, and may be made to
collide with the side surface of the headrest4 of the seat 1.
[0079] In the airbag device 10, when a seatbelt is
stretched downward at an angle from the first side cush-
ion 21 side to the second side cushion 22 side over the
body of the occupant seated in the seat 1, the first side
cushion 21 may lie between the seatbelt and the occu-
pant 5 in the fully expanded state.
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First Variation of the Embodiment

[0080] Asillustratedin FIG. 8, the presentembodiment
may, with the airbag 11 in the flat condition, have widen-
ing portions (23a, 23b) whose width enlarges in the di-
rection intersecting the direction in which the gas duct 23
extends (up-down direction in FIG. 8). In the fully expand-
ed state, the widening portions (23a, 23b) include the
portion 23a that expands toward the rear of the seat.
[0081] In the present Modified Example, the widening
portions consist of the rear chamber 23a positioned on
the rear side of the through-holes 24 (upper side in FIG.
8) and the front chamber 23b positioned on the front side
of the through-holes 24 (lower side in FIG. 8). The width
of the rear chamber 23a in the front-to-back direction is
greater than the width of the front chamber 23b in the
front-to-back direction.

[0082] According to the present Modified Example,
providing the widening portions (23a, 23b) increases the
diameter of the gas duct 23, which increases the amount
of gas flowing from the first side cushion 21 to the second
side cushion 22, and allows the second side cushion to
be expanded and deployed early on.

[0083] Inaddition, in the present Modified Example, by
making the width of the rear chamber 23a greater than
the width of the front chamber 23b, as illustrated in FIG.
9, the size of the rear chamber 23a in the fully expanded
state positioned to the rear of the support members 6 of
the headrest 4 can be increased. In the present Modified
Example, in the fully expanded state, a cushion function
for protecting the head of an occupant in the back seat
can be imparted to the rear chamber 23a positioned to
the rear of the support members 6.

Second Variation of the Embodiment

[0084] Inthe present Modified Example, with the airbag
11 in the flat condition, as illustrated in FIG. 10(a), the
length of the cut for the horizontal slit 35 is longer in the
left-right direction than in the embodiment described
above.

[0085] Accordingtothe present Modified Example, the
length of the gas duct 23 is longer in the fully expanded
state by the slight amount that the horizontal slit 35 is
longer. This allows the range of motion of the gas duct
23 positioned between the upper end surface of the back-
rest section 3 and the lower end surface of the headrest
4 to be increased, and facilitates application of the airbag
11 in vehicles in which the headrest 4 can be moved
vertically. For example, as illustrated in FIG. 10(b), even
in the case that a side collision is experienced at the
highest point, because the range of motion of the gas
duct 23 is increased due to the headrest 4 being a verti-
cally moveable type, the gas duct 23 can easily accom-
pany the headrest 4.
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Other Variations

[0086] In the embodiment described above, the con-
necting member 23 that connects the first side cushion
21 and the second side cushion 22 may be a member
through which gas cannot flow. A strip-like member uti-
lizing one base fabric, for example, may be used for the
connecting member 23, and this strip-like member may
be provided with the through-holes 24. In this case, the
second inflator may be attached to the second side cush-
ion 22, and using two branching conduits, the airbag de-
vice 10 may be configured such that gas is supplied from
the one inflator to both of the side cushions 21, 22.
[0087] In the present embodiment, the through-holes
24 may be provided near one end of the connecting mem-
ber 23 in the width direction. In this case, the connecting
member 23 may be demarcated by the gas duct (expand-
ing section)and the portion through which the gas cannot
flow (non-inflating section), where one end side of the
connecting member 23 in the width direction is provided
as the expanding section, and the non-expanding section
is provided with the through-holes 24.

[0088] In the embodiment described above, the sup-
port members 6 may be integrated with the backrest sec-
tion 3, and may be integrated with the headrest 4. Fur-
thermore, the shape of the support member 6 may be
that of a rectangular column, and there may be one or
there may be three or more of the support members 6.
In this case, the shape and number of the through-holes
24 may also be changed as appropriate according to the
shape and number of the support members 6. In addition,
in the embodiment described above, the attachment
members 6 may be members other than members that
support the headrest 4.

[0089] Inthe embodiment described above, the length
of the horizontal slit 35 can be adjusted to match the width
of the upper end part of the seat frame 1a. Alternatively,
in cases where the headrest 4 is of a vertically moveable
type, if the range of motion of the gas duct 23 needs to
be increased, the length of the horizontal slit 35 may be
freely adjusted. Furthermore, in the presentembodiment,
each of the slits 35, 36 have hardly any gap; however,
the slit may have a gap to some extent.

[0090] Inthe embodiment described above, the airbag
11 may be configured such that the protective range of
the first side cushion 21 extends from the head to the
waist of the occupant 5.

[0091] Inthe embodiment described above, the airbag
11 may be configured such that the protective range of
the second side cushion 22 covers only the head, and
the airbag 11 may be configured such that the protective
range extends to the abdomen or the waist. The head
cushion sections 31, 32 may be provided on just the first
side cushion 21 or the second side cushion 22. In cases
where the vehicle has a large center console, the space
in which the second side cushion 22 is able to expand
and deploy is narrowed, in which case the second cush-
ion 22 may be made to expand and deploy along the top
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surface of the center console. headrest.

2. Theairbagdevice of claim 1, wherein the attachment

members are support members that support the

12

INDUSTRIAL APPLICABILITY 3. The airbag device of claim 1 or 2, wherein the con-
necting member is a duct through which the gas can
[0092] Thepresentinventionisapplicabletoairbagde- & flow, and a periphery of the through-holes is demar-
vices and the like that protect the sides of an occupant. cated by a gas flow path in the duct.
EXPLANATION OF CODES 4. The airbag device of claim 3, wherein the inflator is
attached to the first side cushion, and a portion of
[0093] 10 the gas injected into the first side cushion from the
inflator is supplied to the second side cushion
1. Seat through the duct.
3. Backrest section
4. Headrest 5. Theairbagdevice of any one of claims 1to4, wherein
5. Occupant 15 a shape and size of the through-holes matches a
6 Support members (attachment members) shape and size of the attachment members.
10. Airbag device
11. Airbag 6. Theairbagdevice ofany one ofclaims 1to4, wherein
12. Inflator the through-holes have an oval shape or an elliptic
16. Tab (securing part) 20 shape, and are oriented such that the major axis di-
21. First side cushion rection of the oval or ellipse faces the longitudinal
22. Second side cushion direction of the connecting member.
23. Gas duct (connecting member)
23a. Rear chamber (widening section) 7. Theairbagdevice of any one of claims 1to4, wherein
23b. Front chamber (widening section) 25 the through-holes are slits.
24. Through-holes
31. First head cushion section (inner side cushion 8. Theairbagdevice of any one ofclaims 1to7, wherein
section) the through-holes are provided in the center section
32. Second head cushion section (inner side cushion of the connecting member in the width direction.
section) 30
41. First body cushion section (outer side cushion 9. Theairbag device of any one of claims 3 to 8, where-
section) in, with the airbag spread out while uninflated and
42.Second body cushion section (outer side cushion laid in a flat condition on a flat surface, the duct has
section) a widening portion whose width expands in the di-
35 rection orthogonal to the direction in which the duct
extends, and the widening portion has a portion that
Claims expands toward the rear of the seat in the fully ex-
panded state.
An airbag device, comprising:
an airbag having: 40 10. The airbag device of claim 9, wherein, in the flat con-
dition, the widening portion is composed of a rear
afirst side cushion that expands and deploys so chamber positioned behind the through-holes and a
as to cover one side of an occupant seated in a front chamber positioned in front of the through-
vehicle seat, holes, and the attachment members are the support
asecond side cushionthatexpands anddeploys 45 members that support the headrest, wherein in the
so as to cover another side of the occupant, and fully expanded state, the rear chamber is positioned
aconnecting member that has through-holes in- to the rear of the support members and forms a cush-
to which attachment members for attaching a ion for protecting the head of an occupantin the back
headrest to a backrest section of the seat can seat.
be inserted, and that connects the first side 50
cushion and the second side cushion; and 11. The airbag device of claim 10, wherein a width of the
an inflator for injecting gas that inflates the air- rear chamber in the front-to-back direction is greater
bag, wherein the attachment members are in- than the width of the front chamber in the front-to-
serted into the through-holes of the connecting back direction.
member when the airbag expands and deploys. 55
12. Theairbag device ofanyone ofclaims 1to 11, where-

in the airbag is provided with a securing part on either
the first side cushion or the second side cushion for
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securing the airbag to the seat, and a stowing part
for the inflator may be provided on the other, wherein
the airbag is secured to the seat by the securing part
and the stowing part for the inflator.

The airbag device of claim 12, wherein the connect-
ing member is not provided with a securing part for
securing the connecting member to the seat.
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FIG. 1A

FIG. 1B
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FIG. 1C

FIG. 1D
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FIG. 1E
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FIG. 3B
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